ObJective: To evaluate whether mothers' psychiatric history biases reports of their children's behavior problems, mothers' and teachers' reports of children's behavior problems were compared using a recently developed statistical approach. Method: Child Behavior Checklists and Teacher's Report Forms were completed by mothers and teachers, respectively, about 801 six-year-old children. Mother's history of major depression, anxiety disorders, and substance use disorder was assessed by using the National Institute of Mental Health Diagnostic Interview Schedule. Generalized estimating equations were used for data analysis. Results: According to both teachers and mothers, matemal history of major depression was associated with more intemalizing problems: the association was significantly stronger when mothers were the informants. Mothers with history of any psychiatric disorder reported more externalizing problems in their children than expected, whereas teachers' reports of externalizing behaviors were unrelated to maternal psychiat- Several empirical investigations have suggested that depressed mothers overreport problems in their children (Breslau et al
and Moos, 1985; Conrad and Hammen, 1989; Ivens and Rehm, 1988; Richters and Pelligrini, 1989; Weissman et aI., 1987) have suggested that the excess in children's behavior problems reported by depressed versus nondepressed mothers reflects the effect of maternal depression on offspring (Richters, 1992) . Maternal depression could influence child behavior problems through both genetic and environmental mechanisms. In addition, there might be other factors (e.g., poverty, marital discord) that influence both maternal depression and child problems, so that the observed relationship between them actually exists, even if it is not a causal one (Fergusson et aI., 1993) . Furthermore, psychiatric distress in mothers might lower their threshold of tolerance for child misbehavior and might alter mother-ehild interactions, causing behavior problems that would not have existed otherwise (Richters, 1992) . On the other hand, there are theoretical grounds for arguing that depressed mothers might overreport their children's behavior problems, because of the impairing effect of depression on cognItIOn and perception (Clifford and Hemsley, 1987; Gotlib et aI., 1988; Kowalik and Gotlib, 1987; McCabe and Gotlib, 1995) .
In this study, we have adapted a regression strategy, put forth recently by Fitzmaurice et al. (1995) , to examine the question of bias, using mothers' and teachers' reports. The method permits us to test simultaneously the hypotheses that (1) children of depressed mothers have excess behavior problems and that (2) depressed mothers overreport behavior problems in their children. Although previous research posed the question of bias versus "real" effect as contending alternatives, the hypotheses are mutually compatible. The first hypothesis is tested using teachers' and mothers' reports in combination; the second, by comparisons between mothers' and teachers' reports, that is, by testing interactions. Evidence that teachers report more behavior problems in children of depressed than of nondepressed mothers would support an effect of maternal depression on behavior problems in offspring, if informants who are relatively free of bias due to maternal depression are used. Evidence that based on mothers' ratings, maternal depression is associated with a significant increment in children's problems, above the level observed in teachers' data, would suggest that depressed mothers overreport child behavior problems. The alternative explanation that children of depressed mothers display behavior problems at home but not at school cannot be addressed directly in the model. However, the plausibility of that explanation would be considerably dampened if there was no support in the data that children in general display more behavior problems at home than in school.
Previous studies have focused on maternal depression. Although a range of psychiatric disorders in parents is associated with psychopathology in young offspring (Loeber et aI., 1995; Lynskey et al., 1994; Rice et aI., 1987; Rosenbaum et aI., 1992; Vanyukov et aI., 1993) , the extent to which these associations might be biased, when based on mothers' reports, is unknown. Furthermore, because of the comorbidity of depression with anxiety or other disorders (Eaton and Chilcoat, 1992; Regier et aI., 1990; Robins et aI., 1991) , a more critical investigation of the question must consider the potential influence of comorbid disorders on depressed mothers' reports. In this study, we examine also mothers' history of anxiety and substance use disorders.
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METHOD
Sample
Data come from an ongoing study of the neuropsychiatric consequences oflow birth weight in children (Breslau et aI., 1994) . The methods of this study have been described in detail elsewhere (Breslau et aI., 1994 (Breslau et aI., , 1996 Chilcoat et aI., 1996) . In brief, the study sample consisted of 823 children who were participants in a study of the effects of birth weight on neuropsychiatric functioning. The children were selected from rhe 1983 to 1985 lists of newborn discharges from two major hospitals in southeast Michigan, one in the city of Detroit and the other in a nearby suburban middle-class community. A stratified sampling procedure was used, in which random samples of 140 low birth weight (:52.500 g) and 93 normal birth weight newborns were drawn from each hospital for each year from 1983 to 1985. Children with severe neurological impairment were excluded. The target sample was reduced also by those who had died, who were placed in foster care, or whose families had moved out of the metropolitan area. This resulted in a target sample of 618 low birth weight and 477 normal birth weight children eligible for participation in the study. A total of 473 low birth weight and 350 notmal birth weight children (75% of those eligible) completed a 3-to 4-hour session of neuropsychological testing between 1990 and 1992, when the childten were 6 or 7 years old. Characteristics of the entire sample, as well as by level ofvariables used in the sampling design, are presented in Table 1 . The assessment included a neuropsychological battery, measures of children's behavior ptoblems, and history of psychiatric disorders in the mothers.
Measures
Mothers and teachers rated children's behavior problems, using the Child Behavior Checklist (CBCL) and the parallel Teacher's Report Form (TRF), respectively. The TRF was mailed to each child's teacher; 801 TRFs (97%) were returned. All but two mothers completed the CBCL (99%). In this repott, we have focused on the Internalizing and Externalizing "broad-band" scales of the CBCL and TRF (Achenbach, 1991) . The Internalizing scale is a sum of items from three subscales: Withdrawn, Somatic Complaints, and Anxious/Depressed. The Externalizing scale is a sum of three subscales: Hyperactive, Delinquent, and Aggressive. Raw scores were converted to T scores, based on age/sex-defined percentiles from normative samples. Only those scale items that were common to both the CBCL and TRF were used.
The National Institute of Mental Health Diagnostic Interview Schedule (DIS) was used to assess DSM-III-R psychiatric disorders in the mothers. Data were gathered in personal interviews with mothers by trained interviewers, who were blind to the birth weight status of the child. The interviewers who conducted the interview with the mother were different from those who examined the children, to preclude contamination. Lifetime history of major depression, anxiety disorders, and abuse of or dependence on alcohol or illicit psychoactive drugs was determined by computer algorithms. History of anxiety disorder was defined as the presence of one or more of the following disorders in lifetime: simple phobia, social phobia, agoraphobia, generalized anxiety disorder. posttraumatic stress disorder, panic disorder, and obsessive-compulsive disorder. The DIS was completed by 801 (97%) mothers. There were 140 (17%) mothers with lifetime history of major depression, 291 (36%) with anxiety disorder, and 105 (13%) with substance abuse or dependence (ND). Ninety mothers (11 %) had a history of major depression as well as anxiery disorder, 50 (6%) had a history of major Characteristic Black (%) Mother's education (%) <High school High school Some college College
Maternal age: mean (SD)
Single mother (%) Note: LBW = low birth weight; NBW = normal birth weight.
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depression without anxiety disorder, and 201 (25%) mothers had anxiety without major depression.
Statistical Analysis
We used a regression analytic strategy using generalized estimating equations (GEE) (Diggle et aI., 1994; Liang and Zeger, 1986; Zeger and Liang, 1986) to estimate the effect of maternal depression on children's behavior problems, using mothers and teachers as raters. The use of this approach was motivated by a recent report, which demonstrated a regression method for combining data on children's disorders from multiple informants (Fitzmaurice et aI., 1995) . The GEE approach has several distinct advantages over methods previously applied to this question: (I) it is generalized, enabling the analysis of a variety of types of outcomes, including continuous (gaussian), count, and binary data; (2) responses from multiple informants can be examined in the same model, allowing simultaneous esrimation of the association between risk factors of interest and outcomes according to each informant; and (3) differences in the magnitude of associations between risk factors of interest (e.g., maternal depression) and informants (i.e., mothers versus teachers) can be tested through the use of interaction terms (Fitzmaurice et aI., 1995) . It is the second and third features together that permit us to estimate the extent to which depressed mothers might overreport behavior problems in their offspring.
In this analysis, two data records were included for each child: one based on the mother's report and one based on the teacher's. Each record contained child behavior ratings for the specified rater, an indicator for whether the rater was the mother or the teacher, and information on other risk factors, namely mother's history of specific psychiatric disorder, birth weight status, and demographic characteristics, which was identical in each of the child's two data records. The following basic model was used to test our hypotheses (for the purpose of a clearer illustration, terms for birth weight status and demographic characteristics included in the models are not displayed): IlJ is the interaction coefficient, which can be interpreted as the difference in the magnitude of the association of maternal depression with children's behavior problems when mothers are the informants compared with that obtained using teachers' ratings (1l2)' If 13\ > 0, the magnitude of the association of maternal depression with child behavior problems as reported by mothers is greater than that reported by teachers.
GEE estimates regression coefficients and their standard errors, taking the correlation between responses into account. Consequently, the potential bias due to the fact that each child had two records is reduced and estimates are more efficient (in terms of standard errors) (Diggle et aI., 1994; Liang and Zeger, 1986; Zeger and Liang, 1986 ).
We examined two child outcomes: internalizing and externalizing problems. For each outcome, two models were constructed. The first model included indicators for mother's lifetime history of major depression and maternal depression-informant interaction. The second model expands the inquiry of maternal psychiatric disorder by adding terms to represent anxiety and substance use disorder. Each of the models also included terms for urban versus suburban site of birth, birth weight status, and sex of child.
RESULTS
We present first descriptive data on children's behavior problems and statistical tests of group differences. Mean mother (CBCL) and teacher (TRF) T scores for child internalizing and externalizing problems by mother's lifetime psychiatric disorder are presented in Table 2 . Mothers with a history of a psychiatric disorder reported higher levels of internalizing and externalizing problems than mothers without each specified disorder (p < .0001 for all mothers' ratings). For teachers' ratings, differences in mean T scores by mother's psychiatric disorder were considerably smaller and reached statistical significance (p < .05) only for differences in internalizing behavior by history of major depression.
Results from the basic GEE analysis for internalizing problems, adjusted for site of birth, birth weight status, and sex of child, indicate that teachers rate children of depressed mothers as having more internalizing problems than children of nondepressed mothers (difference = 3.47,95% confidence interval [CI] = 1.39 to 5.55).
The interaction of informant by maternal depression was statistically significant (p = .020), and the difference in internalizing problems between children of depressed and nondepressed mothers was nearly twice as large when mothers were the raters (difference = 6.54, 95% CI = 4.73 to 8.35) than when teachers were raters. In summary, when the mother of the target child was depressed, the teacher reported a higher level of internalizing problems in the child than would otherwise be predicted. According to the depressed mother, the excess in child's internalizing problems was even greater.
In the next phase of the analysis of children's internalizing problems (Table 3) , we examined mothers' history of major depression, taking into account comorbidity with anxiety disorder, as well as with maternal substance NO. Based on teachers' ratings, maternal depression signaled significantly more internalizing problems in the children when it occurred in combination with a history of anxiety disorder (difference = 4.23,95% CI = 1.56 to 6.90). The informant by maternal disorder (depression plus anxiety) interaction indicated that this difference was significantly larger when mothers were informants (p = .006), resulting in a 9-point difference in internalizing problems for children of depressed and anxious mothers, compared with no maternal history of either disorder (difference = 8.98, 95% CI = 6.77 to 11.19). According to both teachers and mothers, children whose mothers were depressed but not anxious had slightly higher levels of internalizing problems than children with neither maternal disorder. The magnitude of this difference was the similar regardless of informant (p = .81), although this estimate was more precise for mothers' reports, as indicated by the narrower confidence interval (Table 3) . Although teachers did not rate children of anxious, nondepressed mothers as having more internalizing problems than children with no maternal disorder (difference = 0.37, 95% CI = -1.23 to 1.98), there was a difference when mothers were informants (difference = 3.62, 95% CI = 2.09 to 5.14). In summary, the teacher observed more internalizing problems than expected when the mother was both depressed and anxious. These problems were even greater according to the depressed and anxious mother. Mothers who were depressed but not anxious concurred with teachers that their children had a relatively small increase in internalizing problems. However, anxious mothers without history of major depression rated their children as having higher than expected levels of internalizing problems, whereas teachers did not. Teachers' reports indicate that there was no increase in internalizing problems when comparing offspring of mothers with a history of substance AID with those with no maternal substance ND. In contrast, a considerable increase was found when mothers were informants (difference = 4.26, 95% CI = 2.28 to 6.22).
We carried out a parallel GEE analysis in which children's externalizing problems was the outcome. In the basic GEE model, which compared level of externaliz-
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ing problems for children whose mothers were depressed with that of those with no maternal history of depression, we found only a slight and nonsignificant difference in teachers' ratings of externalizing problems comparing children of depressed and nondepressed mothers (difference = 1.45, 95% CI = -0.27 to 3.17).
In contrast, the magnitude of this difference was significantly greater when mothers were the informants, as indicated by the coefficient for the informant-maternal depression interaction in the GEE model (interaction, p < .001). On average, depressed mothers rated their children 5.51 points higher (95% CI = 3.64 to 7.38) on externalizing problems than mothers with no history of depression. Thus, although teachers did not link children's externalizing problems to maternal depression, depressed mothers attributed more externalizing problems to their children than did nondepressed mothers. Table 4 presents the GEE results for externalizing problems for maternal history of major depression stratified by comorbidity with anxiety disorder. History of maternal substance ND is included as well. As viewed by teachers, children's level of externalizing problems was not significantly related to mothers' history of psychiatric disorder, as can be seen from the confidence intervals, which include the null value. In contrast, mothers with history of major depression and anxiety, as well as those with anxiety alone, reported more externalizing problems in their children, compared with mothers with neither disorder, but those with depression alone did not.
Teachers rated children of substance-abusing mothers as having similar levels of externalizing problems as Note: Results from generalized estimating equation models for maternal history of major depression, anxiery disorder, and substance use disorder (coefficients adjusted for child's sex, birth weight, and site of birth). MDD = major depressive disorder; ND = abuse or dependence.
·Statistical test comparing differences based on teachers' versus mothers' reports, as indicated by informant by maternal disorder interaction term in generalized estimating equation models. Note: Results from generalized estimating equation models for maternal history of major depression, anxiety disorder, and substance use disorder (coefficients adjusted for child's sex, birth weight, and site of birth). MOD = major depressive disorder; AID = abuse or dependence.
• Statistical test comparing differences based on teachers' versus mothers' reports, as indicated by informant by maternal disorder interaction term in generalized estimating equation models. those with no maternal substance A/O (adjusted for maternal history of major depression or anxiety disorders, difference = 1.82, 95% CI = -0.41 to 4.05).
There was an increase in this difference that was of marginal statistical significance when mothers were informants (interaction, p = .08). Of the 105 mothers with a history of substance NO, 68% had either an anxiety disorder or major depression, leaving only a very small subset with "pure" substance use disorder. Further analysis that did not adjust for comorbid disorders suggested that externalizing problems were higher in children of substance-abusing mothers, regardless of informant (not shown).
We found no support for the notion that children are more likely to display behavior problems at home than in school. On the contrary, in each of the GEE models, the coefficient for informant, which represents the difference between mother and teacher repons in the absence of maternal disorder, was negative and, for all but one model, statistically significant (p < .00l). These results indicate that teachers rated children in the subset with no maternal history of psychiatric disorder as having significantly more problems than mothers rated them.
DISCUSSION
Our findings provide general support for both hypotheses. They suggest significant effects of maternal depression on children's behavior and significant overreporting by depressed mothers. First, evidence of a "real" effect of maternal depression was supported by our finding that teachers reported more internalizing 976 problems in children of depressed versus nondepressed mothers. Second, evidence for distortion was provided in results indicating that the excess in children's internalizing and externalizing problems was significantly larger when we compared ratings from depressed versus nondepressed mothers.
Teachers are unlikely to be aware of mothers' history of depression and should provide reports of a child's behavior problem that are relatively unbiased with respect to mothers' depression. Therefore, the finding that maternal depression signaled more internalizing problems when teachers were informants suggests a "real" effect of maternal depression on internalizing problems. When comorbidity of depression with anxiety disorders was taken into account, teachers reported a difference only for children of depressed and anxious mothers compared with children with neither maternal disorder. No significant differences were found for maternal depression or anxiety disorder alone, based on teachers' reports. Regardless of maternal disorder, teachers reported no significant differences in externalizing problems.
The findings in this report also support the hypothesis that depressed mothers overreport behavior problems in their offspring. Relative to teachers, depressed/anxious mothers appeared to overstate their children's internalizing problems and overgeneralized children's problems by reponing an excess in externalizing problems. In addition, there was evidence that mothers with a history of substance NO might overstate their children's behavior problems, especially internalizing problems, even when analyses were adjusted for maternal depression and anxiety. Although these findings support the distortion hypothesis, alternative explanations should be considered.
Previous studies have framed this research issue as an either/or question: Either depressed mothers distort repons of their children's problems or children of depressed mothers actually do have more problems. This report indicates that it may be misleading to force a choice between distortion versus real effects of maternal psychiatric disorder, as both explanations found support in the data. For example, teachers' and mothers' agreement that children of depressed and anxious mothers have increased internalizing problems provides further evidence that these children actually have more internalizing problems. At the same time, depressed and anxious mothers report, on average, more of these problems than teachers, indicating that these mothers overreport internalizing problems in their offspring. For externalizing problems, there only is evidence of overreporting by mothers with psychiatric disorders.
The greatest challenge to the distortion explanation is the possibility that the discrepancies between mothers and teachers might be due to variations in children's behaviors at home and at school (Achenbach et al., 1987) . The results of this study enable us to examine this challenge. We found that in the absence ofhistory ofpsychiatric disorders, mothers reported fewer behavior problems in their children than teachers, suggesting that children generally display more behavior problems at school than at home.
A related potential explanation is that children of depressed mothers specifically, in contrast to children in general, manifest an excess of behavior problems at home but not in school. Using a family interactional perspective (Patterson and Dishion, 1988) , one might hypothesize that depressed mothers are more irritable, resulting in disruptions in discipline and, possibly, behavior problems in the child. If teachers are able to maintain high levels of control in the classroom, then disturbed offspring of depressed mothers might not display problems in school at the same level as in the home. There is little empirical support for this argument. Furthermore, Patterson and Dishion (I988) found that neither maternal depression nor maternal drug use was associated with irritable discipline on the part of the mother. Nonetheless, this alternative explanation cannot be ruled out in our data.
Additional support for the plausibility of the overreporting explanation can be found in family history studies of psychiatric disorders, in which informants' psychiatric disorder appears to be a source of bias (Chapman et aI., 1994; Roy et aI., 1994 Roy et aI., , 1996 . In these studies, informants' psychiatric history tends to increase the sensitivity of family history information, while simultaneously decreasing specificity.
Mothers' overreporting was largest when major depression was comorbid with anxiety disorder, whereas no evidence of overreporting was found for maternal depression without anxiety. It should be noted that previous research has consistently demonstrated high lifetime comorbidity of major depression with anxiety disorders (Eaton and Chilcoat, 1992; Regier et aI., 1990; Robins et al., 1991) . In our sample, more than two thirds of mothers with a history of major depression also had a history of an anxiety disorder. Consequently, the observed effect of maternal depression comorbid with anxiety is likely to apply to the majority of depressed mothers.
The findings from this study have important implications for psychiatric research, especially for family studies of psychiatric disorders, which compare the rates of disorder in relatives of affected versus unaffected probands. Evidence of overreporting by depressed mothers in this study underscores the concerns expressed previously about the psychiatric status of informants as a potential source of bias. This is a particular hazard in studies of children, in which mothers often are used as the sole informant about child behaviors. The use of multiple informants offers no guarantees, because there are no well-defined rules for combining discordant information that guard against such a bias (Klein, 1991; Piacentini et aI., 1992) .
In this report, we focused specifically on the interaction between maternal psychiatric history and type of informant (mother versus teacher) in relation to children's behavior problems. However, the analytic strategy can be used more generally to determine whether ratings from multiple sources can be combined, for example, when analyzing associations between risk factors and child outcomes, as described by Fitzmaurice et al. (1995) . If there is no risk factor-informant interaction, data from both informants can be combined to produce a single and more precise estimate of the association between the risk factor and child outcome. Furthermore, this analytic strategy can be used when there are more than two informants by extending the model to include additional terms for each additional informant and corresponding interaction terms.
Findings from this study have implications for both diagnosis and treatment in clinical practice. Clinicians, who often must rely on mothers as informants about their young patients, should consider the mothers' psychiatric history in the course of diagnosing and treating children's disorders. In addition, our findings underscore the importance of collecting information about children's behavior problems from multiple sources, especially when the mother is depressed and anxious.
This study extends the inquiry of discrepancies between mothers' reports and those of other informants a step forward. The analytic strategy enabled a more critical evaluation of alternative interpretations. Findings from this study indicate that mothers, in general, report fewer problems than teachers. Further research is needed to determine whether children of depressed mothers have a unique susceptibility to displaying more behavior problems at home than at school.
